SHORT COMMUNICATIONS 185 pecked to access egg contents. Instead, breakage may facilitate grasping and removal of the egg, or simply render the egg inviable. Consumption of egg contents demands time, and the benefits of leaving immediately may outweigh the nutritional gains. The resident male guards his territory against intruders (Johnson and Kermott 1989) and checks the nesting cavity during the female' s absence (i.e., when the female is foraging; S. Pribil, personal observation). If the intruder is confronted inside the cavity, it may sustain injuries or may even be killed by the resident male, as was suspected in two cases reported by Belles-Isles and Picman (1987).
The subspecies artemisiae was known historically from the Great Basin, occurring strictly east of the Sierra Nevada and Cascade mountain ranges (Rothstein et al. 1980). Obscurus was known historically from southern Arizona to Texas and south throughout most of Mexico (Rothstein et al. 1980 (Fig. 1) were obtained from whole birds shipped to the laboratory on dry ice.
Mitochondrial DNA analyses. Tissue samples were stored in an ultracold freezer for up to 2.5 years prior to mtDNA isolation. MtDNA preparation followed the methods of Spolsky and Uzzell(1984 and pers. comm.). Briefly, tissues were homogenized in buffer and centrifuged slowly (1,000 x g) to pellet cellular debris and then rapidly (10,000 x g) to uellet mitochondria. These were resuspended and banded in a sucrose density gradient in an ultracentrifuge at 26,000 rpm. Mitochondria were lysed with SDS, the remaining proteins digested with proteinase K, high molecular weight DNA removed by potassium-acetate precipitation, and proteins and lipids extracted with phenol and chloroform. MtDNA was precipitated from this solution in sodium acetate and ice cold 95% ethanol. The mtDNA was pelleted, dried, and resuspended in 100-200 pl of 1X Tris-EDTA.
Between 10 and 20 ng of the purified mtDNA was digested with each restriction enzyme and RNAse A to-eliminate contaminating RNA.-The cohesive ends of the cleaved mtDNA were "fill-in" end-labeled with IzP deoxynucleotides (dATP or dCTP depending on the enzyme used) and the Klenow fragment of DNA Polymerase I. The labelled fragments were separated in a 1.2% agarose gel in 1 x TBE (Tris-borate-EDTA gel and running buffer; Perbal 1988), the gel was dried under vacuum and the fragments were visualized by autoradiography. DNA from bacteriophage lambda was digested with HindIII, end-labeled, and run on each gel as a size marker.
The preliminary survey of variation included six Table 1 were digested with PstI, because this enzyme produced fragments that varied geographically (see below).
RESULTS
MtDNA variability. The preliminary survey of 10 restriction enzymes produced a total of 36 fragments that could be resolved on the agarose gels (fragments smaller than 0.5 kilobase pairs [kb] were not usually resolved). The total size of cowbird mtDNA was estimated to be 17. PstI-digested mtDNA exhibited three-banded (consisting of approximately 9.3 kb, 7.1 kb, and 1.2 kb fragments) or four-banded hapiotypes (consisting of 7.1 kb, 5.5 kb, 3.8 kb and 1.2 kb fragments). The threebanded haplotype (PstI-3) differed from the four-banded (PstI-4) by a single restriction site, cutting the 9.3 kb fragment into the 5.5 and 3.8 kb fragments. Geograph; variation in the PstI haplotype ' was apparent and significant (G = 18.7, 5 df, P < 0.005; Table 1 ). To increase sample sizes for the above statistical test we combined the closely-located samples from Southern California (sites 7 and-8), the Sierrai west slope (sites 6a and 6b) and the Owens Valley (sites 5a and 5b). &I-3 was nearly fixed in the eastern Nevada artemisiue sample (12 of 13), whereas PstI-4 was in high frequency in the southern California obscurus sample (11 of 14). This indicates that PstI-3 is predominant in urtemisiue and PstI-4 is predominant in obscurus. Additional sampling from the ranges ofeach subspecies is necessary to confirm this.
The west slope and east slope Sierra Nevada samples and the western Nevada sample (Fallon) are all intermediate in frequency to the two "pure" pouulations ( Table 1) 
